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Synergistic ANiiPiAQUE/ANTiGiNGacvrris Oral Composition 



. 5 ^ BACKGROUND OF THE INVENTION 



- . ' ■ • i:\;:^:;v..v;./;-: :/;v^>^^ ^ 

)MPOSITION 




1. Field of the Invention ■ >^^^';."^v;v:-;;^';r^^^^^^ 

This invention relates to a antiplaque combination of a npncationic h^^ 
hydroxydiphenyi ethj?- ^bacteda^ageat and aa 
10 pailicularly to' an diral composition containing suc^ combination 

antigingivitis effect due to synergistic antibacterial effect against plaque bacteria. 



2. ThePnorArt • • ^v". - :y-'^^•^^ ^v;'. \- • 

It is difiScuIt to predict tbe antiplaque efBcacy of antibacterial compounds when h ; / : v. v/A • j<v : . « v • / j ^ j • 




IS incorporated in a delivoy vehicle and particularly in oral conipiositions. For example, dental 
plaque is a soft deposit which forms on teeth as opposed to calculus which is a hard calcified 
deposit on teeth. Unlike calculus, plaque may form on any part of the tooth surface, 
particularly at the gingival margin and is implicated in the occurrence of gingivitis. Gationic 
antibacterial compounds such as chlorfaexidine, benzothohium chloride and cetyl pyridinium 

20 chloride have been used by the art as antibacterial antiplaque agents in oral compositions. 
However, such agents are generally not effective when there is also present in the oral 
composition an anionic surfactant required for the effective performance of oral compositions 
such as toothpaste and mouthrinses. 



25 Noncationic mitibacterial materials are compatible with anionic siirfactants in oral 

compositions and noncationic halogenated hydroxydiphenyl ethers such as Triclosan have 
• . been effectively employed in commercial oral compositions as antiplaque agents when noixed 
with neutral ingredients such as humectants, abrasives and thickeneris conventionally used in 
' the formulation of oral compositioiis. Nothwithstanding the efficacy of halogenated 

30 . : 




Recently, mterest has been displayed in the medicinal properties of herbal preparations 
. for use in oral compositions. . Herbal preparations . are considered "more natural" and are ... 
35 : therefore viewed as more acceptable antibactoM ingr^ vV V ' 



V.-. 
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detrnnine the therapeutic efficacy of antiplaque antigmgivitLS. 



' • .• ft 

The dental art is continuously seeldng sy^^ • -v'c !<'A!?!iUW 

IQ antiplaque/antigingivitis of hon-hed^al, antibactenal compositions such as halog^ated 
. bipheEuylethex using herbal coinpdsitions in wMch the nonverbal ingredient has 
V ' - antibacterial activity alone, while die heibal ingredient has Uttle or no antiplaque activity, 
wherein the two ingredients have far higher antiplaque activity than could be expected 
theh individual activities, thus diisplaying synergisnL The advantage of such synergisni is that 
15 the effectiv^iess of the non-h^al antiplaque agent is greatly increased, without a concomitant > [ ' •,^^'::V: ; 
increase in the dosage level or rate of administration so that lower quantities of the non*herbal 
. antiplaque agent can be administered, yet stiU achieve the desired therapeutic effect. Such 
synergistic combinations are particularly inqsoitant in the treatment of delicate or sensitive 
tissues, such as the oral mucosa, where the abihty to reduce the level of the non-herbal 

* # • ' * 

- 

20 antiplaque agent in the oral composition would be beneficial. 

There is thus a recognized need for, and it would be highly advantageous to have a 
antiplaque d^tifiice in which a combination of a non-heibal ant^laque agent and a herbal 
ingredient exhibited synergistic antiplaque activity resulting into enhanced effectiveness . - 
25 against gingivitis. * : • * ' / i .'. 

. SIJMMARY OF THE INVENTION 




- ■ ■ • i * 
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In accordance with the present invention it has been unexpectedly discovered that a 
. combination of a nonionic halogenated hiydroxydiphenyl ether such as Triclosan and phenolic 
30 . compound selected from magnolol and honokiol and mixtures thereof extracted from the cortex 
' • . of Magnolia OfGcinalas hereinafter referred to as '"Magnotia Extract", are ^ergistically 
effective in inhibiting die growth of plaque causing bacteria whereby enhanced antiplaque 
activity in substantia! excess of the additive antibacterial effect of the individual nohcatibnic 
halogenated hydroxydiphenyl ether, or Magnoha Extract is exhibited by the combination of = . 
35 ■ theseagents. - ■ y.; . "^r,:-.. 
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The fact that halogenated hydroxydipheayl eth^ compounds such as Triclosan have 
been ^proved as safe and effective for use in oral care products.^ and that the Magnolia Extract 
is a widely used herbal extract, particularly in Qdnese medicine, suggests that these 
xompoimds will both be coinmercially acceptable as ingredients in oral hygiene products such .\ 
as dentiMce, moutii rinse^ chewing gum and lozenge formulations. 

Detailed Description of the Preferbep Embodiments 



•>■ t 4 




The Magnolia Extract of the preset invention is a dried cortex extract. of Magnolia ... y^. 
ofticinalis which belongs to the family MagnoHaceae. As used herein, ''extracting"' or 
"extraction" of a solid or hquid material means contacting the material, which if sohd is / . 

f t • * ;••*-'-.•.. '. - ' ■ 

• prefoably dried and crushed or ground, with an appropriate solvent to remove the substances) 
desired to be extracted fiom the material. Such an extraction may be carried out by • 
conventional means; for example, by using an extraction apparatus, such as a Soxhlet 
apparatus, which retains the solid material in a holder and allows the solvent to flow through ; ; :^''iK\''<\^^^^^}^ 
the material; or by blending the solvent and material together and then separating the liquid and • v\ v ^ . j. . 
sohd phases or two immiscible Hquid phases, such as by filtration or by settling and decanting. 




• .. : J • . . . • . . ^ • . •. • 

: « ■ • . ■ - f.' • 



Preferred MagnoUa Extracts used in the practice of the present invention are made from 

dried MagnoUa plant bark and can be prepared by extracting the bark using an appropriate 

solvent. Preferred solvents include methanol, ethanol, methylene chloride, hexane 

cyclohexane, pentane, petroleum ether, chloroform and ethylene dichloride^ one part of plant 

tissue (dry basis) is extracted with.firom about 5 to about SO parts, preferably fiom about 15 \ 

parts to about 30 parts of solvent using an extraction apparatus where the solvent is contacted ;. 

with the bark to obtain a concentrated paste which is then subjected to one or more additional i 

extraction steps with different solvents to furth^. concentrate the originally obtained paste over 

■ . ■ .- ■ . ' ■ '■ * ■ 

an extended period of time, prefia^ly from about 6 hours to abut 1-2 days, more prefiaably for 

about 1 day. 




< - 



• • ' .■■?•...(•. ■ . , ■ 

. . • . f ! . ■ ' . . 

) I 



. : In one method ofextraction, the dried, crushed Magnolia bark in the form of a powder = 
is seqiientially contacted with ethanol, methylene chloride, and cyclohexane to form in each . .. • ■ . > • ! ? ' ' i ^ • ^ ' 



. step a concentrated paste, the laist paste form bemg dissolved m heated petroleum either at /, . . v . ; ; ( 
. about 50°-60°C and then dried under vacuum, the final extraction yielding an extract containing ; 
'.aboutS to about 1 0% by weight honokiol and about 15 to abut 25% by weight magnolol. 



' ' Magnolol and honokiol are hydroxybiphenyl compounds, the structures of which being 
represented as follows: ^ 



■ . . . .• J 
■.'> . / Mir'. 



■. f 
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CHj^CHjCHtCHz ■ CH2CH=CI^ 



OH 




MagDoIol 



< : J 
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Honoldol 
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In the practice of the present inventioii^ the antiplaque efScacy of an oral compbisition 
containing anoucationic antiplaque agent such a^ Triclosan, is synergistically enhanced by the ,1 ; ; . 
presence in the oral composition of an amount of Magnolia Extract which will yield to tibie oral 
coniposition abo^ 0.001 to about 50% by weight of magnolol and preferably, about 0.^^ 
about 0,3 by weight and about 0.02 to about 0.1% by weight of honoldol and preferably about ; 
0.024 to about 20% by weight 



These amounts of magnolol and honoldol are yielded to the oral composition when tiie 

• *,*■•■...•,••- 

Magnolia Extract about 1 to about20%by weight of magnolol about 2 to about 50% by weight 
ofhonokiol. • . " • :,->;.; ■.iie'-^.v ■M^:-}ih^^M!vPifr ■■ 

Typical examples of noncationic halogenated diphmyl ethers which are particularly V;vvK^^;;.Vv 
desirable fix}m considerations of effectivehesSy safety and formulation for use in synergistic 
combination with the Magnolia Extract are 2',4,4* tricUoro-2-hydroxy-diphenyl ether t.^^^^^ . . 

(Triclosan) and 2,2'-dihydroxy-5,S'-dibn>modiphenyl etheir. : 



• - > 



; The synergistic antiplaque combination of Magnoha Extra 
halogenated diphenyl ether may be administered to the oral cavity while dissolved or su%jentfedi / > / T A : ' 
in a pharmaceutically. acceptable yehicleJ".- • " ' * \'-:i^\v'^.' ^^-^^i^v "^-^^/UV^^!^^ 



•• • .'.-V 



When the noncatiomc halogenated hydioxyphenyl ether is used in combination with = :^ " ' ' ; 
Magnolia Extract to prqjare oral compositions such as dentifrices and mouthrinses the « • ; = ' V^V.v - . \Vv • 

4 
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halogenated hydroxyphenyl ether is incoiporated in the oral compositioa in a non-toxic, • 
effective amoimt, typically in a range of about 0.003 to abut 2%, preferably about 0,02 to about 'hfji 
1% by weight 



• • • . 

IV*..* 



- * V - 
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pstic antiplaque. activity of the Magiw 

)ination of the present invaition, an antibacterial enhancing • 'V^V^^^ M • V ViM :V>- 
^position. The use of such antibacterial oahanckig agdats 



•;/ > : 
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To further eohance the synergistii 
halogenated hydrophenyl etiier combination of the present invmtion, 
agent may be included in the oral composition- The use of such antibacterial oahancfaig ag^ts 
in combination with noncationic antibacterial compounds is known to the art, as for exanmie, 
US Patent numbers 5,188,821 and 5,192,531. V-^;; ■v^iG^'^:^^ . 



> 



20 



polycatboxylates are generally employed in the form of their free acids or preferably partially 
or more preferably fully neutralized water soluble alkali metal (e.g. potassium and preferably 
sodium) or ammonixun salts. Preferred are 1:4 to 4:1 copolymers of maleic anhydride or add 
with another polymerizable ethylenically unsaturated monomer, preferably methyl vinyl 
either/maleic anhydride having a molecular weight (M.W.) of about 30,000 to about 1,000,000, 
most preferably about 30,000 to about 500,000. These copolym^s are available, for example, 
under the trade designation Gantrez AN 139 (M.W. 500,000), AN 1 19 (M.W. 250,000); and 
preferably Gantrez S-97 Pharmaceutical Grade (M.W. 70,000), of GAF CorporatiorL 



• - ,' •■ A>'.'.\ . J •;;>.; V • i' i 



• > y - 1 



my. 
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other anionic polycarboxylates useful in the practice of the present invention include 
the 1:1 copolymers of maleic anhydride with ethyl acrylate, hydroxyethyl methacrylate, N- ; V. 
vinyl-2rpyrollidone, or ethylene, the latter being available, for example, as Monsanto EMA'i ^ - 
No: 1103, M.Wi 10,000 and Grade 61, and 1:1 copolymers of acryUc acid with methyl or • 
hydroxyethyl miethaciylate, methyl or ethyl aciylate, isobutyl meihacrylate, isobutyl vinyl etfie 
or N-vinyl-2-pyrrolidone. 

■ 

"•• ■• • • . ' 

Additional operative useful polycarboxylate compounds include copolymers of maleic 
anhydride with styrene, isobufylene or ethyl vinyl either, polyaciylic, polycationic and . . 
polymaleic acids, and sulfonacrylic oligomers of M.W. as low as 1.000 available under the . 
trade designation Uniroyal NP-2. / ' . ■ ' ■ • 



\ ■ 



• » ' 
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Also useful in the practice of ttie present invention are the so-called caiboxyvinyl 
polymers, commercially available, for example, under the trade designation Carbopol 934, 940 
: and 94rfiom B.F. Goodrich, these polymers consisting of a coUoidally water-soluble polymer 

5 
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of poiyacrylic-acid crosslmked with firom about 0.75% to about 2.0% of polyallyl siidosie or / J^] V;^ ;V:)/0-^ - . • • 
polyallyl pentaerytfaritol as a cross linldiig agent, often witii M.W/s up to 4^5 liiillion ■ ' 

■ ■ * ■ • 

: The antlbact^al enhancmg agent, when employed in th^ 
incorporated in the compositions in weight amounts of about O.OS to about 5% 
about 0.1 to about 3%. 



1 » % 




Fluoride ions may also be included in the oral compositions of the priesent invention to ) 
provide an anticaries effect. Among these materials are inorganic fluoride salts, such as solubieVj AH^lv?;:^ -l^^^^^^ : 
1 0 alkali metal fluoride salts, for exanqjle, sodium fluoride, potassium fluoride, sodium 




15 The amount of fluorine^roviding salt is generally present in the oral composition at a u{v ' 

concentration of about 0.0005 to about 3.0% by weight. Any suitable mininnim amount of ; . ■ » ; 

■ i * - * 

such salt may be used, but it is preferable to employ sufficient fluoride salt to release about 300 

-» ' - . , * • - • • .-- . 

to 2,000 ppm, more preferably about 800 to about 1,500 ppm, of fluoride ion. 

20 The oral composition of the present invention may be a solution of ingredients such as a 

mouthrinse or it maybe a semi-^solid such as a toothpaste or gel dentifrice or chewing gum or • 
solid lozenge. ; 



In the aspect of this invention wherein the oral composition is a gel or paste, an orally ; 
25 acceptable vehicle, including a water-phase with humectant which is preferably glycerine or . :i fA 

, ■ , * * * . ■ . • I *. • ■ 

sorbitol or an alkylene glycol such as polyethylene glycol or propylene glycol is present, \ yC^\ 
wha*ein wata: is present typically in an amount of about 15-40% by weight and glycerine, \ i . .V 
sorbitol and/or the alkylene jglycol (preferably propylene glycol) typically total about 20-75% 
by weight of the oral composition, more typically about 25-60% by weight :-i iV - .'yr^'O^^ 



I . Ill* 



■ . . V f V I ' -. ■ • • . • 



■ » f ' - 
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. When the oral composition is substantiaUysemi-soUd or pasty in charact^, £^ 
toothpaste or gel, the dantifiice vehicle may contain a dentally accq}table iaibiasive material 
such as sodium bicarbonate or water insoluble abrasive material such as sodium v . /' ' ' * 



met^hosphate, potassium metsq^hosphate, tricalcium phosphate, dihydrated dicalciuin [ 

■ * ■ " " - * • ' ' . * ■ r ■' J ■ ' • , * *i c * ■'>'!*'"'•'• 

35 phosphate, anhydrous dicalcium phosphate, calcium pyrophosphate, calcium caibohate, ; / 'A^':^^' ^ 

. aluminum silicate, hydrated alumina, calcined alumina, sihca, bentonite, and mixtures thereof. 



6 
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The abrasive material is generally present in the paste or gel con^sition in .weigjbt 



concentrations of about 10% to about 60% by weigjit, preferably about 10% to about 30% in 

gd and about 25% to about 60% in a paste. ?^(^^^^^^^: 




t ....... I . . -}*•!* i 

• • ••'•■-•Ik': 



Toothpastes as well as gel dentifrices typically contain a natural or syntibetic 
or gelling agent in proportions of about 0. 1 to about 10% by weight, preferably about 0.5 
about 5% by weight Suitable thickeners or gelling agents include Irish moss, 
kappa-carrageenan, gum tragacanth, starch, polyvinylpyiroUdone, hydroxyetiiyl propyl . 
cellulose, hydroxybutyl methyl cellulose, hydroxypropyi inetbyl cellulose, hydnxxyethyi • ?vH^?fi^/^tAJ!^^^ • ^>^/si^ 

cellulose and sodium carboxymethyl cellulose. 

• . « ■ . . 

. \In the aspect of the present invention wherein the oral coinpdsitida is substantially 
Uquid in character such as a mouthwash or rinse, the vehicle is typically a water^alcohol 
mixture. Generally, the weight ratio of water to alcohol is in the range of from about 3, • . , , 

10:1 and preferably about 4:1 to about 6:1. The alcohol is a non-toxic alcohol such as ethanol 




» .'. . .- i\* 5 ' t : t.V •: 

\ • ■ vi i -, ■ 



or isopropatiol. A humectant such as glycerine, sorbitol or an alkylene glycol such as 
polyethylene glycol or preferably propylene glycol may be present in amount of about 10-30% 
by weight. Mouthrinses typically contain about 50-85% of water, about 0 to 20% by weight of 
a non-toxic alcohol and about 10-40% by weight of the humectant . 

Surfactants are used in the compositions of the present invention to achieve increased 
prophylactic action and assist in achieving thorough and complete dispersion of Triclosan and 
Magnoha Extract Hie surfactant material is preferably anionic, suitable examples which 
include water-soluble salts of higher fatty acid monoglyceride monosulfates, such as the ■ v ; ; ; . ({{^ci 
sodium salt of the monosulfated monoglyceride of hydrogenated coconut oil fatty acids, higher ^ v : M ' - 
alkyl sulfates such as sodium laiuyl sulfate, alkyl aiyl sulfimates such as sodium dodecyl V : ■ V/^/^^,V'V • ;V;{-;vi (i 
benzene sulfonate, higher aOcyl sulfoacetates, higher fetty acid esters of 1,2- dihydroxy propane' : . }f^}iu'/h^^^ 
sulfonate, and the substantially saturated higher aliphatic acyl amides of lower aliphatic amino 
carboxyhc acid compouiids, such as those having 12 to 16 carbons in the fatty acid, alkyl or 
acyl radicals and alkoyl taurines, and the like. Examples of the last mentioned amides and 
taurates are N-laiitoyl sarcosine, and the sodium, potasshmi and ethanblamine salts of N- /, • v.. / 
lauroyl, N-myristoyl, or N-palmitoyl sarcosine which should be substantially free ifrom ^oap or v; v ' '^<:^ . ^ 
smiilar higher fetty acid material as well as N-methyl-N-cocoyl (or oleoyl or palmitoyi) 
taurines. f - -..'v . ■ ■ 



» ■ • 
•• • - 

• ! I :' 



J, ; Any suitable flavoring or sweetening material may also be en^loyed. Examples of . • . . 
suitable flavoring constituents are flavoring oils, e.g. oil of spearmint, pq)permiht, wintergreen, ' . ' 



.1- .•- . 
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/c^ffiJ \ . sweeteni 



sassafras, clove, sage, eucalyptus, ciimamon, lemon, and orange, and methyl salicylate. 
Suitable sweetening agents include sucrose^ lactose, maltose, xylitol, sodium cyclamate, 
periilaitine, aspartyl phenjd alanine methyl ester, saccharine and the like. Suitably, flavor and 
sweetening agentSrinay each or togefiier conQ>iise from about 0.1% to 5% or more of the 
prq)aratioit • ■ /V ■ 



-•..!.' .... 

Antitartar agents such as sodium tripolyphosphate, tetrapotassium or tethisodrum 
pyrophosphate, or mixtures tiiereo^ can be present in the oral compositions of the present 

■ • .... T • \ 

' ' ■•■ ; inventioii at concoittatioiis fiom about 0.5 to about 8% by wei^t 

10 , 

^<v^^:<;i^^ Agents used to diminish teeth sensitivity such as potassium chloride, potassium nitrate 

d potassium citrate can also be included in oral conmbsitions of the present invention at 
concentratiqnsofaboutO.l to about 10%bywei£)it / ; 




: t • 
■. . . -".»•• 
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Various other materials may be incorporated in oral compositions of this invention 
.. including preservatives, such as sodium benzoate, vitamins and chlorophyll compounds^ Tliese 
adjuvants, when present, are iucorporated in the compositions in amounts which do not 
substantiaUy adversely affect the properties and characteristics desired. 

20 The oral compositions of the present invention may be prepared by suitably mixing the 

ingredients. For instance, in the preparation of a moutbrinse, the noncationichalogenated 
hydroxyphenyl ether and hydrogenated lupulone antibacterial agent combination is dispersed in 
. ; , . a mixture of ingredients, e.g. alcohol, humectants, surfectants, and flavor are then added and 
mixed. The ingredients are th^ mixed under vacuum for about 15-30 minut^^ The resulting 
25 ; ; ' rinse product is then packaged. Dentifrices are prepared similarly, additional thickener and 
poUshing agents being included in the last or penultimate step. 



14. 

U-5 



The antiplaque combination of this invention can be incorporated in lozenges, or in 
chewing gum or other products, e.g. by stirring into a warm gum base or coating the outer 



• •.*.• • • * ■ ' - 



mentioned include jelutone, rubber latex 
Lcizers or softeners, sugar or other 
sweeteners or carbohydrates such as jgtucose, soibitol and the like. 



viivj.' Jj. .\ • :30 . .\.surface of a gum base, illustrative of which may be m© 

and vuiylitei resins desirably with conventional plastid: 



I / • 
It 



/ U(J * :/ • ^ : \ . The vehicle or carrier in ia tablet or lozenge is a non-cariogenic solid water-soluble 

} ; :35 y polyhydric alcohol (polyol) such as mannitol, xylitol, sorbitol, malitol, a hydrogenated starch 
: . : i bydrozylate, hydrogenated glucose, hydrogenated disaccharides or hydrogenated 
. polysaccharides, in an amount of about 90 to 98% by waght of the total composition. Salts 

8 
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such as sodium bicarbonate, sodium chloride, potassium bicarbonate or potassium chloride may : .\ v > ; 

totally or parttally Tq>lace the polyol carrier. Tabletinglubricants^inminor amounts of about u^''}\c.\'Vf:^ ' 
0.1 to 5% by weight, may be incorporated into the tablet or lozmge formulation to facilitate the 
preparation of both the tablets and lozenges. Suitable lubricants include vegetable oils such as j • v. v . ; y, : vj i ; 
coconut oD, magnesium stearate, aluminiun stearate, talc, starch and Carbowax! . '^ v- r '^M' -'^/^ 



Lozeage formulations contain about 2% gum as a bamer agent to provide a shiny 
surface as opposed to a tablet which has a smooth finish. Suitable non-cariogeoic gums include ■ 
kappa carrageenan, caiboxymethyl celhilose, hydroxyethyl ;.^}y][:'/f'\v^^i^^^^^^ 



1 1 




The lozenge or tablet may optionally be coated with a cbatmg matmal such as waxeis, 
. shellac, caifooxymethyl cellulose, polyethylene/maleic anhydride ^copolymer or kappa- : 
cairageenan to further mcrease the time it takes the tablet of lozenge to dissolve in the mbuthl 
The uncoated tablet or lozenge is slow dissolving, providing a sustained release rate of active -fl^v'v^Hi'^i/^^ 
; 15 ingredients of about 3 to 5 minutes. Accordingly, the solid dose tablet and lozenge con^ositiph . ; ^:Vv^ 

of this invention affords a relatively longer time period of contact of the teeth in the oral cavity \ y ^ • j ; | :! - ^ ' : t 
with the active ingredients. 

The following Examples further illustrate the present invraition, but it is unda-stood that 
20 the invention is not limited thereto. All amounts and proportions referred to herein and in the 
appended claims are by weight unless otherwise indicated. 



■ I • I • • . • 



Example I /;.. 

A 0.3% solution in ethanol of Magnolia Extract containing 8% by weight honokiol and ; ! : . . • , • : v , 
25 21%by weight magnolol and a 0.3% by weight solution in ethanol of Triclosan were prqpare^ 

and the mixed solution at a 1:1 weight ratio designated "Oimposition 1" was evaluated in an lii-Vr , . 
\ MIC assay for bactericidal activity against S. mutans and F. nuceatum. The bacterial strain F. /■ • 



; ' < < 



■ / « . I 



nuceatium is implicated in the occurrence of gingivitis. 



30 MIC ASSAY ; . . • ; V'^ 

• The bact^al strains of S. Mutans and F. nucteatiim igr^^ for 24 hours in trypticase i '^^5 w; 

: ; ■ ! soy broth and FTG* broth for 48hob:s at 37"C respectively to adjust its optical density between H;/ '- /M^^'^: ^- 
. . 0-1 and 0.2 absorption umts at 610 nm prior to MIC determinations. . . , . . . / A - '^''^^'^: V\^^i 



* * - 

' 'l*:. 



• ' . . •. ■ ■ - • ■ • t ; I 



I w - ^ \ • «. 



J". 



FTG - Fluid Thioglycolatc 
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The Magaolia Extract and Triclosan solution mixture (Composition 1) was diluted and 
'^iV'A'ivUm^^ . MIC assayed using the microtiter foimat according to standard procedures (Manual of Clinical 
'^^^;^^^^^:!y.. . - Microbiology, 1995). The results are recorded in Ta^^ 



IViv}^';^^^^^ value (fractional inhibitory concaitration) of Cpn^ositibnL 1 was determined fo 

. assess whether the dntib aicterial efficacy of the Magnolia Extract Triclosan combinatibn 
; . exhibited synergistic activity as is descdbed in L.B. Quesnel et al in Journal of Applied 
Bacteriology, 1978, voL 45, pages 397-405, L.O. Gairod et al in Antibiotic and Chemotfaer^y, 
pages 282-286 and 514-518. V -. . . - V-y ■ 



■ • I , • . • . V - . • 
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= MIC of Triclosan in mixture 
. MIC of Triclosan alone 



MIC of Magnolia Ex tract mmfyfiiTie 
MIC of Magnolia Bxtract alone 



-:• \ ' ■:• . . •• ■ ' • . ■ • . 
* :> ' I'. \ ■•■ ■ • ■■ ' . i ■ 



EC 
0=0.7 

>=13 



Implies ' 
Synergism 
Additive l ^ ^ 
Antagbnistic 



■ » - ' »■ 



The FIC value for the Magnolia Bxtracl/Triclosan combination is recotded in Table L 



For purposes of comparison, individual 1% by weight solutions of Magnolia Extract, 
15 (designated "Composition CI") and Triclosan, (designated "Composition 2") were also 
subjected to MIC assay. The results arc also recorded in Table I below. 



■ 



t f I ' « 
• I J • ' 



Composition No. 


TABLE I 

Solution 


S. mutans 


F. nudeatum 


■ CI 


Magnolia Extract 


62.5 + 0.0 


313 ±0.0 




Triclosan . : 


15.6 ±0.0 


2.0±0.0 


■.•1 ^' 


. . Magnolia Bxtiact + Triclosan 


7.8 ± 0.0 


1.3 ±0.6 


1 ■ . 


/ FIC CotE^osition 1 : • i : = . 


0.62 


0.69 



. : , , . . . 
• ' » ■■ . 
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The results recorded in Table I show that Composition 1, the combination of the 



vVn^^HvV n^^^Magnoha Extract aind Triclosan ^bit isignificantly greater bactericidal activity against S. 
. . ; : ^ : J ! / • . : : V mutans and F. nudeatum than would be e3q)ected from the additive effect of these materialsw 



•I > 



TheFIC value for Composition 1 indicates an unexpected synergistic antibacterial activity 
against S. mutans and F. nudeatum. 



• - • - 



25 
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' Example 11 ... 

• * * * 

\ A dentifrice formulation (designated "Composition A") containmg both Triclosan and a 
. Magnolia Extract containing 8% by weight honokiol and 21% by weigjit manganol and the 



t 



f ■ • 



' -.'-V V. -.' *-.•.' 

..... I J , ... ., : . : . . 



t ' 



' ' ; ' . 



1-. 



• •■.tit • 



•. ■• • • 
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. . i . - .•■.*•■'■ • ' .1 ■ 

• ' ' ' ' • • •■ ' . ■ ' * . ' ' \ V- * •. ■ t ; . 

ingredients listed in Table n was prepared, A dmitifiice having substantially same ingredients • = . 
as Compositipn A except that the Magnolia Bxtract was not inchided in the dentifrice was liked 
as a comparative coniposition and designated "Composition B". The iiigredients of 
Compositions A and B are recorded in Table n below. . ;: . . , 



•-.■•..«. 

t '! t 

**••"* - 



. . •■• «■•. .. 



lentifrice was used • r^v'^ V^ji-iK 

lients of ■^^>')/;:!^V;*S^^■•^;•■^v/i•:y^^ 





TABLEII ^^(.V 


■ . * . » •...'.• .■ 
• •■ -t- . r-| ;,«. /•:■-'••»-'. 

. < 1 • . * « 

' - ' i >'\ 


■ 

couiposiuoii ingireaieiiis 


. 

- • . . -. , - . 

■ . . • . . ■ - -: . ' n -r • » • . : . 

A . • * 

weignt /o 


.V : ■ . .'^ t'ivf./w 

.■*:.•.'•. f 

W«ellt % ••- •. •,: ■ • 


Di water 




. -15.807 .v^'^^U ''-{'y^> 


Glycerin 


20.00 


2o!oo • Sr:- 


Caiboxymethyl ceHxilose 


■ 1.100 

. . . . \ • ■■ . r ' . • ■ V . . - 


. 1.100 V - • ;:r 


Carraeeeuan . ■ ' • 


■ -l-y'-ojoo. ''^>y,jiw{i}^S^^i-t-. 


■ 0.400 V :y;':^'A'<vi', 


Sodium saccharin 


.,;0300;;5!^Ji;y;^^^^!V 


* » * ' • • 

Sodium fluoride 


. ; 0243 . , .. 




Titanium dioxide 


OJOO V- 


0.500 ■vv.v/:S r 


Nonaystalizmg sorbitol 


20.850 


20.850 ; ; 


Gantrez S-97 


15.000 


15.000 -'^'^ 

■ X 


Sifica abrasive 


20.000 r: 


1 ' 

20.000 


SOica tfaickener 


1.500 


IJiOO 


Flavor 


1.000 


i.oop 


Sodium hydroxide - 50% solution 


1200 


1200 


Triclosan 


0.300 :;V 


0300 


Magnolia Bxtract 


0 i; 


0300 


SLS 


; .1.500 


1^00 'l; \; 


TOTAL 


100.000 A ■ • : .i 

• -, • ♦ 


* • - . • 




'1*' 



r. 



1 ■; 



- » f.\ 



! I 



. • ; ' J • ^ . < .\ 



Jaa.i5ix 



■ ; U S\ ♦ f i, i : / ■ • 
'.• * • I r'k * . * • • • ' 



:-':^i^■:^^!^':;■l■•^^:l;t<^y.^:^^>}^'y 



•'■'■'0:i\\yAy(ii/:: CompositionB oni gingivitis, 40 subjects were randomly assigned! to one of two treatment 

groi5)s, one groupiof subjects brushed their teeth twice daily with Composition A and the 
second group withvComposition B. Product efiScacy was clinically assessed using standard ' ! 




.-.vvj' V.'.'. :' ■■ 



■. .1. 



K *. 



. r ■; 



\ - • ■ 



■ • » r . 
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jSy*)'/ iky^jx^i^'J) : ^ The scoring critma was'as follows: 

^P^' V'^V/Vo ■ : -f ^ Gin^vital iiif lammg;tinn ' " ; 




. I » 
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Score 0 L Ahsg^ce of inflaiTirnarinTi 

Score 1 Mild iBflanuuatio litfle icdiaaige in texture 

Mod^te inflaminatibn - moderate glazing, tedness, edema and hypertibphy- 
bleeding on probing J . .v .\ . 

Sev^ infl a mrnat ion marked redness and hypertrophy; tendency to 
spontaneous bleeding 



Score 2 
Scores 



: \ ' r- 



• . s «• » 



The GI score results are recorded in Table IH as average/tpoth/isubject score. 



If , 




• ' ^ • ' r I 

» » " « ^ * ^ 



Dentifrices 



N 



■ .* _ ----- . ^ ^ , . 

. . Gingival Index Scores " 

Elapsed Time 
Baseline 3 Weeks . 6 Weeks 



Composition A 
Composition B 



20 
20 



1.09 



0.02 
0.67 



0,04 
0^8 



%Rediictionv. 
Baseline 

95% 
47% 



iM).002 



.* *■.«.■.• ••*♦.•■ 



• 



» . * • • \ • 



^ I ■ • ■ 
• * . ■ • ■ 
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The results recorded in Table III indicate that the presence of the Magnolia Extract in the 
dentifiice composition producied a significant reduction in gingivitis by those subjects who 
brushed their teeth with Composition A. 
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What is claimed is: 



■ « > ■ 



: r ■ » 




1. An oral antigingivitis composition comprising an orally acceptable vehicle and an e£fe<rtiye};V/p.h 
antiplaque amonnt of a combination of anoncationic halogenated hydioxydiphenyl eithdr. ■ ' ' 
and a an extract of Magnolia Cort^ , the bark of Magnolia officinalis 



10 hydroxybiphenol compounds. 



ZlStf 



lia officinalis pbntaining ":■ \!Xin0<^&^^^A i V^- ^ i ; n 



^i^fy^'^^'^^i'^^ y A 2. The compositioh of claim 1 wherein nonionic halogenated dip] 

<v V ( ; ' oral composition in an amount in the range of about 0.003 to about 2.0% by 



■'^li){:/}X-^i'-^^ 15 3. The composition of claim 1 wherein the nonionic halogenated diphenyl ether compound 
• /V%'\-;^ v^i^". Triclosan. 

4. The composition of claim 1 wherein the hydro^qrbiphenyl compounds are selected from 
magnolol, honoldol and mixtures thereof. 




20 



5. The composition of claim 1 wherein tbe Magnolia extract contains 1 to 20% by weight 
honokiol and 2 to 50% by weight magnolol. V 



i 



The composition of claim 1 wherein the Magnolia extract is present in the composition in Vf^v^lvVivv^^'U 
y ^^^\'n- 25 ;/ , anamoimtmtherangeof about 0.001 to about 10% by weight. ;iv'v>UH 



j(;-( ^v;0^v ; .7. The conmosition of claim 1 wherein there is present in the composition at synthetic 



■ t 



polycarfooxylate^ 



.... .u:::y.mii'\WmH^m\'. 



' ' '. » 



/V'/ . ' VV ' u/l^^ 30 :;.8, Thecompositionofclaim7.wherein the polycarboxykte is a methyl vinyl ether/maleic r . ; ' . • \ : • 

v-;^V^=^- ''H •'V^'.^'-- ^^^W ^' • - . -^^b:.: -.'.^/J^y ^ >,>•:/• . i • • : \V;x. •^u^^^••;^.■«;■^'■A?•• 

actma. by contacting the bacteria with a ; .'f - ' OMfh'K'ri-^ 



^ \ ' :• 9. A method of inhibiting the growth of plaque bactma by contacting the bacteria with 
v; : r . - ' • conmosition comprising a phaimaceuticallyacceptable vehicle and an effective antiplaque 

35 • ' ■■ 
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The method of claim 9 >yherem nonionic halog^iated diphenyl ether is present in the 
composition in an amount in the range of about 0.003 to about 2.0% by weight 



3 > 



Ki' i^iVr >; '^^^^^ i i vl L Ilie method of claim 9 wherein flie nonionic halogenated diphoiyl ether compound preset 



. * t" • 



12. The method of claim 9 whdrein the hydroxybiphmyl compounds of the Magnolia extract 
present in the composition are selected firom maguolol, houokiol and mixtures thereof. 




13. The method of claim 9 wherein the Magnolia extract present in the composition contains 1 
to 20% by weight honokiol smd about 2 to about 50% by weight magnolol. 



.* ' 



• <4''.^' 
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is present in the.composition in'- ' * ^'-^^ ' 



>: y dii amount in the range of about 0.001 to about 10% by weight. 



t ♦ » • 
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1 S. The method of claim 9 wherein there is pieseat in. Hbe composition a synthetic anionic 
polycatboxylate. 



i>1 
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16. The composition of claim 1 5 wherein the polycaiboxylate is a methyl vinyl ethei/maleic 
anhydride copolymer. 
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